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TEXTURIZING COMPOSITIONS FOR USE IN FAT BLENDS IN FOOD 

Background of the Invention 

5 

This invention relates to edible food compositions. More particularly, this inven- 
tion relates to food compositions containing certain fat-like esters having the 
physical characteristics of, but which are less readily digested or absorbed than 
harmful triglyceride fats such as saturated fats and /raw-unsaturated fats 
10 contained in hardstock of prior used fat blends. These fat-like esters are 
substituted for some part of the hardstock as texturizers in the food. 

Fats constitute a substantial portion of the total calories in the human diet, in 
many individuals, fats contribute as much as 40% of the calories consumed. Fat 

15 is an important source of energy and contains essential fatty acids, such as 
linoleic and linolenic acids. Fat is also a carrier for fat-soluble vitamins and other 
nutrients. In addition to its functional properties, fat is often used to improve the 
overall quality of foods, including color, texture, structure, flavor and mouthfeel. 
However, in recent decades, investigations have revealed a correlation between 

20 high consumptions of fats and increased rates of diseases such as atherosclerosis, 
coronary artery disease and obesity. Furthermore, it has been observed that 
saturated fatty acids and fram-unsaturated fatty acids are a greater contributor to 
diseases such as coronary arterial disease than other types of fats. Thus, over the 
years, the amount of fat-derived calories in the human diet, as well as the 

25 proportion of saturated to unsaturated fats consumed by the population, has 
changed significantly. The consumption of fats derived from vegetable oils that 
are rich in c/A-unsaturated fatty acids has increased markedly over the years. 
However, in a number of food products, the complete substitution of saturated 
fats with unsaturated fats leads to other problems. 

30 

Fat blends used in the production of fat-containing products like margarines, 
spreads and spreadable cheeses, consist of a liquid oil fraction and a so-called 
hardstock. The liquid oil fraction- typically comprises liquid unmodified 
vegetable oils such as soybean oil, sunflower oil, low erucic acid rapeseed oil 
35 (Canola), corn oil and blends of vegetable oils. Hardstock typically comprises a 
blend of fats that are solid at room temperature. The hardstock contains a high 
proportion of triglycerides that crystallize to give the final product certain 
desired physical properties such as texture, creaminess and melt-down in the 
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mouth. Texture typically encompasses a number of desired characteristics such 
as viscosity, plasticity, solid fat content versus temperature and melting point. 
For many fat-containing foods such as margarines, spreads and confections, a 
steep melting curve with nearly complete melting in the range of about 37 °C to 
5 about 40 °C approximating body temperature is desirable. Usually, the hardstock 
is made from naturally occurring hard fats such as tropical oils and animal fat, or 
fats that are prepared by either partial or full hydrogenation of liquid oils with or 
without subsequent co-esterification with liquid oils. Futhermore, hard fat 
fractions can be obtained by different fractionation procedures to obtain hard 

10 fats, which can be used as such or are subjected to futher modification processes 
such as inter- and co-esterification. Conventionally the hardstock is composed 
from several different hard fats in order to obtain the desired physical properties D 
and p -stable fat crystals in the final product. Because of the importance of 
hardstock to the aesthetics of the many fat-containing foods, only a certain part 

15 of these solid saturated fats can be replaced with unsaturated oils without 
sacrificing the sensory quality of the product. Furthermore, the melting points of 
saturated and /rara-unsaturated fats are higher than the equivalent cis- 
unsaturated acids. Thus, the higher melting fats cannot readily be replaced by the ■ 
more desirable unsaturated fats without loss of texture. 

20 

A number of efforts have been undertaken in an attempt to replace at least a 
portion of the hardstock with other ingredients that are capable of contributing 
the same sensory benefits to the food product without the undesirable side 
effects of the saturated fatty acids and trans fatty acids. U.S. Patent No. 
25 5,354,573 teaches the use of fat-soluble polymers as texturizers in foods. Q 
Examples of the polymers are natural polymers such as cutin, polymers based on 
hydroxy acids, polymers prepared by the condensation of polyhydric alcohols 
and polybasic acids, polymers derived from polyvinyl alcohols, fatty acid esters 
of acrylates and polyethylene glycol fatty acid derivatives. 

30 

EPO Patent Publication No. 4070658A1 attempts to reduce the percentage of 
hardstock of edible spreads to a minimum, representing less than 10% by weight 
of fully hydrogenated fat with a low //ww-unsaturated fatty acid content. The 
remaining fat is derived from liquid oil and is largely unsaturated. 

35 

Much effort has been undertaken to replace triglycerides with fully or only 
partially absorbable synthetic fats. U.S. Patent No. 3,600.186 discloses synthetic 
sugar fatty acid esters and sugar alcohol fatty acid esters having at least four fatty 
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acid ester groups. These compounds are said to have the physical properties of 
ordinary triglyceride fat, but are not digested or absorbed to the same extent as 
the natural fat when eaten. EPO Patent Publication No. 0375027B1 discloses an 
edible composition comprising blends of solid and liquid non-digestible fatty 
5 material that can be used to replace triglyceride fats in foods. The non-digestible 
fatty material is a polyol fatty acid polyester, such as sugar fatty acid polyester, 
sugar alcohol fatty acid ester polyester, polyglycerol fatty acid polyester and 
mixtures thereof This material having a particle size of 10 microns or less and a 
melting point higher than 37 °C is blended together with a liquid non-digestible 
10 fatty material having a melting point below 37 °C to give a product which 
overcomes the anal-leakage problems noted with low melting point sugar fatty 
acid esters or sugar alcohol fatty acid esters, such as those described in U.S. 
Patent No. 3,600,186. 

15 Another approach to obtaining a healthier fatty acid profile of the fat blend to be 
used in fat-containing products is to alter the composition of the hardstock to 
reduce to a minimum the levels of fatty acids such as lauric acid and myristic 
acid. Fatty acids of this type are known for their potential for increasing 
cholesterol levels in the blood. Typically, the hardstock is produced by 

20 cointeresterification of a fully hydrogenated vegetable oil with liquid unsaturated 
vegetable oils. This procedure is discussed in the Journal of the American Oil 
Chemists 1 Society (AOCS) 72, (1995), page 379-382. 

Others have attempted to reduce the fat-content of margarines or spreads by the 
25 use of stabilizers such as gelatin, pectin, oligofructose and different gels such as 
xanthan gum, guar gum, alginate, carrageenan and cellulose derivatives. Other 
fat replacers have also been used in an attempt to mimic the mouth feel of the 
final product while reducing its total content of saturated and /raws-unsaturated 
fat. 

30 

U.S. Patent No. 5,502,045 discloses the use of sitostanol fatty acid esters for 
reducing the absorption of cholesterol. Example 5 of the patent describes a 
margarine which contains 80% of a fat composed of 60% rapeseed oil, 35% 
partially hardened soybean oil and 5% coconut oil. (3-sitostanol fatty acid ester 
35 in an amount of 10% and 20% by weight of the fat was added as a diluent to the 
fat blend diluting both the liquid part of the fat blend as well as the hardstock. 
All of these approaches have certain drawbacks that make them less than a 
complete solution to the problem of removing harmful fats from food products 
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while maintaining the sensory qualities imparted by those fats when present in 
the products. 

Brief Description of the Invention 

This invention is based on the surprising finding that stanol and sterol fatty acid 
esters or their blends, defined herein as texturizing agents, form crystal networks 
with similar properties as those of conventional hardstock triglycerides. This 
finding makes it possible to use these texturizing agents fully or partly as 
replacements for the conventional hardstock in fat blends to be used in fat- 
containing products, where the crystallizing fat of the hardstock is of prime 
importance to the overall sensoric quality. 

Thus the invention relates to an edible food containing a fat blend including a 
reduced level of a conventional hardstock rich in absorbable saturated or a trans- 
unsaturated fat, wherein the hardstock of the invention, defined herein as a 
texturizing composition, is composed of either fully a phytosterol ester or ester 
blend, defined herein as a texturizing agent, or of a blend of said texturizing 
agent and conventional hardstock. The obtained texturizing composition shows 
similar physical properties as conventional hardstocks and builds up in the final 
food product a crystal network with similar properties as the conventional 
hardstock. The fat blend comprises a liquid oil component and the texturizing 
composition. The texturizing composition is defined herein as a composition 
showing approximately the same physical properties as conventional hardstock. 
The texturizing composition comprises a texturizing agent and optionally a 
hardstock. The texturizing composition comprises preferably at least 40 weight- 
%, more preferably at least 50% of the texturizing agent. In reduced-fat food 
products it is even more preferred with at least 60%, and most preferred with at 
least 70% of the texturizing agent in the texturizing composition. Desirably, the 
texturizing composition comprises only a minor amount of hardstock, and most 
desirable no hardstock at all. The texturizing agent is often used to replace at 
least an equivalent amount of hardstock in the fat blend. The fat blend to be used 
in the edible food contains preferably afieast 15%, more preferably at least 25% 
by weight of the texturizing agent. 

The phytosterol esters are defined herein as texturizing agents and comprise 
unsaturated and saturated fatty acid esters of sterols or stanols as well as 
mixtures thereof. The term phytosterol is intended to mean saturated and 
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unsaturated sterol alcohols and their blends derived from plants (plant sterols), as 
well as synthetically produced sterol alcohols and their blends having properties 
that replicate those of naturally occurring alcohols. These sterol alcohols are 
characterized by a common polycyclic steroid nucleus comprising a 17 carbon 
5 atom ring system, a side chain and a hydroxyl group. The nucleus is either 
saturated, wherein the sterol alcohol is referred to as a stanol, or unsaturated, 
wherein the alcohol is referred to as a sterol. For purposes of the present 
invention, sterol is understood to mean a sterol or blends of sterols, and stanol is 
understood to mean a stanol or blends of stanols. 

10 

The texturizing agent is added to the edible food as a replacement for at least a 
portion of the harmful cholesterol raising fatty substituents (solid fats). The 
harmful absorbable fatty substituents, which are replaced by the texturizing 
agent, are composed primarily of triglycerides. Particularly between 40% and 

15 100%, but preferably at least 50% of the harmful fatty substituents are replaced 
by the texturizing agent. This means that the ratio between the texturizing agent 
and the texturizing composition desirably is at least 0.4, more desirably at least 
0.5. Most desirably there is no conventional hardstock in the fat blend. The 
texturizing agent is composed most preferably of one or more stanol fatty acid 

20 esters, but it also can include varying amounts of one or more sterol fatty acid 
esters, up to about 30% is preferred, when the fatty acids used for preparation of 
the esters are derived from liquid vegetable oils, such as rapeseed oil, sunflower 
oil, soybean oil, corn oil or mixtures of vegetable oils. Even close to 100% of 
sterol fatty acid esters can be used after proper optimizing of the fatty acid 

25 composition to obtain desired melting characteristics. 

Campestanol is referred to as the peak obtained by routine gas liquid chroma- 
tography containing campestanol and its epimer 24-methyl cholestanol, derived 
from the saturation of brassicasterol or 22,23-dihydrobrassicasterol. Preferably, 

30 the stanol fatty acid ester is a sitostanol fatty acid ester, or a mixture of the 
sitostanol fatty acid ester and a campestanol fatty acid ester. Alternatively, 
certain sterol fatty acid esters or their blends may be used provided their melting 
point and other physical characteristics replicate those of the solid fats. The 
stanol or sterol fatty acid ester can be prepared by the esterification of a free 

35 stanol or a free sterol or a blend of these with a saturated or unsaturated fatty 
acid. Fatty acid, for purposes of this invention, is understood to mean a single 
fatty acid or a blend of two or more fatty acids. Likewise, fatty acid ester of 
sterol or stanol is understood to mean a single fatty acid ester or a blend of fatty 
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acid esters. The fatty acid typically has between 4 and 24, but preferably 
between 16 and 20, carbon groups in the fatty acid chain. The texturizing agent 
preferably has a crystalline structure or matrix at room temperature, and behaves 
surprisingly like a conventional crystallizing fat in food manufacturing processes 
5 such as the production of margarine, spreads and spreadable cheeses. 

For use as a texturizing agent in food products, the texturizing agent should show 
high levels of solid fat content between 20 °C and 30 °C as measured by 
conventional NMR techniques, and have a steep melting curve to preferably be 

10 almost fully melted at a temperature between about 37 °C and about 40 °C, as 
measured by differential scanning calorimetry after a directed crystallization 
procedure. Furthermore, the texturizing agent should be stable in its lower f) 
melting polymorphic forms during the entire shelf life of the product. It should 
be noted that the sterol fatty acids and stanol fatty acids have polymorphic 

15 behavior similar to those of conventional crystallizing fats. Thus, the same basic 
procedures are used for handling and producing fat-containing products based 
upon their esters as are used for conventional fats. Melting points of single 
sitosterol and sitostanol (stigmastanol) fatty acid esters in their most stable poly- 
morphic form has been published by Kuksis and Beveridge (J. Org. Chem: 25, 

20 (1960) 1209-1219). The sterol esters, stanol esters or blends of these which form 
stable low melting polymorphic forms in the directed crystallization process 
conventionally used in the manufacture of fat-containing foods are useful in the 
present invention. Higher melting polymorphic forms described in this article 
would cause a bad melt down in the mouth and a hard and brittle structure of the 

25 final product, making the product unpalatable. ^ 

According to the invention it was surprisingly found that esters of stanol and/or 
sterol fatty acids even totally can replace the hardstock in fat blends to be used in 
the preparation of foods like margarines, spreads and spreadable cheeses, giving 

30 a crystal network with similar physical and melt-down properties in the mouth. It 
is obvious for those skilled in the art that the texturizing composition disclosed in 
the present specification can be used in any food, where a fat blend containing 
crystallizing fats is needed to obtain desirable sensoric and physical properties in 
the final product. The triglyceride component of conventional hardstock is 

35 basically composed of saturated and fraro-unsaturated fatty acids. Since these 
fatty acids have a linear structure, they are easily packed into the crystal lattice 
during crystallization. The stanol and/or sterol esters contemplated in this 
specification comprise on the other hand mostly unsaturated fatty acids, which 
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are bended or folded and would therefor not be expected to produce a crystal 
network with similar melting properties as conventionally used triglyceride 
hardstocks. Furthermore, conventional triglyceride hardstocks produce stable (3'- 
crystals. (3 '-crystals are small needle-like crystals that grow together (sintring) to 
5 produce the crystal network. One important feature of this crystal network is the 
very big overall crystal surface, which enables the liquid oil and water droplets 
to be retained. The fact that the stanol and/or sterol esters according to this 
invention build up a crystal network with similar properties as that of 
conventional hardstock triglycerides was therefore a total surprise. 

10 

For the purpose of this invention, texturizing composition is understood to mean the 
non-liquid part of the fat blend, crystallizing to form a crystal network and giving 
the end product the desired structural and sensoric properties. In this specification 
the texturizing composition is either composed wholly of a texturizing agent defined 

15 herein as a phytosterol ester or ester blends or of a blend of said texturizing agent 
and conventional hardstock. The composition and physical properties of the 
texturizing composition is tailor-made to give similar physical properties as prior 
used totally triglyceride based hardstocks. The phytosterol esters can be prepared e. 
g. by the method described later in Example 1 of this specification. Conventional 

20 hardstock fats may be used as part of the texturizing composition and those skilled 
in the art are familiar with different compositions of usable hardstocks. It is 
therefore obvious for a person skilled in the art how to prepare texturizing 
compositions by practicing the teachings of this invention. 

25 In addition to replacing part or all of the hardstock of the fat blend, the invention 
furthermore includes a process for improving the fatty acid composition of the 
fat blend to be used in the final food product. Normally, the fatty acids needed to 
obtain the desired physical properties of the texturizing agent are derived from 
liquid vegetable oils rich in unsaturated fatty acids. When the conventionally 

30 used harmful substituent is replaced by the texturizing agent of the present 
invention, harmful fatty acids such as saturated and rram-unsaturated fatty acids 
are partially or entirely replaced by mainly nutritionally desired c/s-unsaturated 
fatty acids. 

35 The invention furthermore includes a process for preserving the texture of a food 
product containing a fat blend while reducing the amount of the absorbable fat 
in the product. Much of the absorbable harmful saturated and fraw-unsaturated 
fatty acids are contained in the so-called hardstock, typically added to a food 
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product to improve the texture and other sensory properties thereof. The process 
comprises substituting, for at least a portion of the hardstock, a texturizing agent 
consisting of fatty acid esters of sterols, fatty acid esters of stanols or mixtures of 
these. The hardstock, which is rich in saturated and fraws-unsaturated fatty acids 
5 and contains a high level of triglycerides, is replaced in whole or in part with the 
texturizing agent. The ratio between texturizing agent and texturizing 
composition is preferably at least 0.4, more preferably at least 0.5. Even more 
preferably are ratios of at least 0.6, most preferably at least 0.7. Most desirably, 
there is no hardstock in the fat blend. The texturizing agent preferably comprises 

10 a stanol fatty acid ester optionally containing different amounts of a sterol fatty 
acid ester, preferably up to as much as 30%. In addition the texturizing agent can 
even comprise up to 100% of sterol fatty acid ester after proper optimization of 
the fatty acid composition. The stanol and/or sterol fatty acid ester used in the 
process can be prepared by the esterification of a stanol and/or sterol and a fatty 

15 acid in the presence of a food-grade catalyst. The process typically involves 
interesterification of the stanol and a fatty acid ester or a fatty acid ester blend. 

The invention furthermore comprises a process for producing a food product 
containing a reduced level of absorbable fat, the process comprising utilizing a 

20 texturizing composition in the food product, wherein a portion or all of the 
conventional nutritionally undesired hardstock in the composition is replaced by 
a texturizing agent consisting of fatty acid esters of sterols, fatty acid esters of 
stanols or blends of these. Desirable texturizing agents useful in the invention 
comprise wood and vegetable oil stanol esters which are blended with liquid 

25 vegetable oils such as rapeseed oil. In one embodiment, the fat blend comprises 
between about 29% and about 35% of wood stanol ester, about 54% and about 
75% of rapeseed oil and about 3% and about 17% of hardstock rich in saturated 
and/or /rans-unsaturated fatty acids. Desirably, the texture and melting 
characteristics of the texturizing composition comprising at least 40% by weight 

30 of the texturizing agent, result in a product having sensory characteristics similar 
to products based on fat blends with conventional hardstock, but with markedly 
improved fatty acid composition from a nutritional point of view. 

The invention also relates to a texturizing composition useful in edible food, the 
35 composition comprising a texturizing agent and optionally some hardstock, 
incorporated into a fat blend which also contains a liquid vegetable oil preferably 
rich in unsaturated fatty acids. The texturizing composition comprises preferably 
at least 40% by weight of texturizing agent. The texturizing composition may 
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contain a minor amount of a hardstock rich in saturated and/or /rara-unsaturated 
fats. The texturizing agent is a sterol fatty acid ester or a stanol fatty acid ester or 
a mixture of the two. The ester preferably is prepared by esterification of a stanol 
and/or a sterol derived from wood or vegetable oil, but can also be prepared from 
5 sterol and stanol blends derived from other sources. Additionally, the sterol or 
stanol blend can be obtained by blending sterols and stands derived from 
different sources. A liquid vegetable oil like rapeseed oil (LEAR) having a very 
low content of saturated fatty acids is a preferred source of fatty acids useful for 
the esterification and also for blending with the stanol ester or sterol ester. Other 

10 saturated or unsaturated fatty acids which may be used are derivable from edible 
vegetable oils or fats, preferentially vegetable liquid oils, such as sunflower oil, 
soybean oil, corn oil and their mixtures. It is obvious to those skilled in the art 
that any liquid edible oil or blends of two or more of these can be used as a 
source of fatty acids for the esterification. The most desirable texturizing 

15 composition has a melting profile wherein most of the crystallized material has 
fully melted in the temperature range of between about 37 °C and about 40 °C as 
measured by differential scanning calorimetry after a directed crystallization 
procedure. In some applications a texturizing agent melting at higher 
temperatures might be desired. In these cases edible hard fats, such as coconut 

20 oil, palm oil, partially hydrogenated vegetable oils or milk fat, can be used as a 
source of fatty acids for the esterification. 

The invention also relates to the process of increasing the nutritional and/or 
health values of a fat blend comprising a texturizing composition and a liquid oil 

25 component while concurrently reducing the amount of absorbable fat in the fat 
blend. The process comprises the use in the texturizing composition of at least 
40%, preferably at least 50% by weight of a texturizing agent to replace at least 
an equivalent amount of hardstock of the fat blend. The texturizing agent is 
composed primarily of at least one stanol fatty acid ester, optionally containing 

30 different amounts of at least one sterol fatty acid ester, preferably up to 30% of 
sterol fatty acid ester, but most preferably no more than about 10% of sterol fatty 
acid ester. The texturizing agent can contain up to 100% of sterol fatty acid 
esters after proper optimizing of the fatty acid composition involving the use of 
elevated amounts of saturated fatty acids. The ester or blend of esters can be 

35 produced by the esterification of the corresponding stanol and/or sterol with a 
fatty acid or fatty acid blend preferably having an average carbon chain length 
between about C-16 and C-20. The texturizing agent has a crystalline structure at 
room temperature and a melting point preferentially between about 37 °C and 
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about 40 °C. The melting point is measured by differential scanning calorimetry 
after directed crystallization of the texturizing agent according to established 
procedures well known in the art. 

It is an object of the present invention to overcome the drawbacks of the prior 
approaches, while substituting for a portion of the hardstock a texturizing agent 
which mimics the sensory characteristics of the hardstock; 

Another object of the present invention is to reduce the amount of saturated fats 
and /raws-unsaturated fatty acids from edible foods without sacrifice of texture 
and other desirable characteristics of the foods; 

Still another object of the present invention is the replacement of hardstock 
containing harmful saturated and /ram-unsaturated fatty acids in foods and food 
additives with a healthier phytosterol fatty acid ester based substance that can be 
customized to mimic the texture and other sensory characteristics of the 
hardstock which it replaces. 

Another object of the present invention is a food product in which some or all of 
the hardstock is replaced with a texturizing agent comprising phytosterol fatty- 
acid esters in a fat blend containing unsaturated fatty acids derived from liquid 
vegetable oils as the sole absorbable fat. 

Yet another object of the present invention is to replace saturated and trans- 
unsaturated fatty acids in edible foods with a more healthful substitute having a 
secondary effect of blocking absorption of cholesterol from the intestinal tract 
and reducing the amount of absorbable fat. 

These and other objects of the present invention will become apparent upon a 
reading of the description of the invention, and the drawing in which FIGURE 1 
shows a melting profile of two compositions useful in the present invention. 

Detailed Discussion of the Invention 

This invention describes the use of a stanol or sterol fatty acid ester or mixture of 
these esters as a texturizing agent in foods. Stanol fatty acid esters when added to 
the diet have, in earlier studies, been shown to effectively lower the blood serum 
cholesterol level, especially LDL-cholesterol, in man (see U.S. Patent No. 
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5,502,045). This beneficial effect is obtained with a daily intake between about 2 
and 2V2 grams of stanol fatty acid esters calculated as free stanol. 

In addition to the beneficial cholesterol level reducing effect of stanol fatty acid 
5 esters, it has now been surprisingly discovered that these esters form a ciystal 
network in the final product that is similar to the crystallinity obtained with prior 
used hardstock triglycerides. Thus, stanol and/or sterol fatty acid esters can 
partly or fully replace the hard fraction in fat blends to be used in foods such as 
margarines, spreads, mayonnaise, cooking oils, shortenings and spreadable 
10 cheeses. 

The advantages of using the stanol or sterol fatty acid esters for this purpose is 
that their physical properties can be tailor-made by changing the fatty acid 
composition. This is achieved by selecting a fatty acid which contributes the 

15 requisite melting point profile to the phytosterol ester. The carbon chain length 
of the fatty acid affects the melting point of the ester, i.e. melting points decrease 
with increasing molecular weight of the fatty acid until a minimum is reached at 
the C14-C16 region after which the melting points increase. Also a contributing 
factor is the degree of saturation or unsaturation of the fatty acid, with a greater 

20 degree of saturation being accompanied by a higher melting point 

The physical properties likewise can be controlled by vaiying the ratio of the 
stanol and the sterol in the fatty acid ester. Again, as with the fatty acid, the 
saturated stanol exhibits a higher melting profile than the corresponding sterol. 

25 Because a goal of the present invention is to replace saturated fats with 
unsaturated fats, the preferred esters are based on use of unsaturated preferably 
highly or polyunsaturated fatty acids in the esters. However, it should be pointed 
out that the sterol or stanol portion of the fatty acid ester is not digestible or 
absorbable into the body and therefore, the selection between a stanol or a sterol 

30 based on the degree of saturation is not a significant factor. However, the 
difference in the melting profile between a sterol and a stanol plays a significant 
role in the selection of the proper texturizing agent useful in the production of 
the fatty acid ester. The most convenient way to achieve this objective is to use 
fatty acids derived from liquid vegetable oils. For example, the stanol fatty acid 

35 ester of low erucic acid rapeseed oil (Canola variety) is an ester which shows 
physical properties similar to those of the prior used, hard fat fractions. This 
stanol fatty acid ester blend can suitably be used in the production of margarines 
and spreads with a fat content ranging from 80% to 35%. It is obvious from the 
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physical behavior of such stanol fatty acid esters that products with even lower 
fat contents comprising conventional gelling or stabilizing systems can be 
prepared without seriously compromising texture. 

5 U.S. Patent No. 5,502,045 clearly shows the effect of stanol fatty acid esters in 
reducing the absorption of cholesterol from the intestinal tract. This reduction 
causes significant lowering of both total and especially LDL-cholesterol levels in 
man. Thus, in addition to acting as a texturizer in a fat blend, replacing specificly 
a portion of the harmful absorbable fat in the diet, the present invention also 
10 supplies a means for introducing an effective dosage of stanol esters in the daily 
diet, resulting in an overall reduction of cholesterol absorption from all food 
sources. Furthermore, the stanol portion of the ester, representing about 60% or O 
more of the stanol fatty acid ester, is virtually unabsorbed and thus provides no 
calories. 

15 

It should be noted that the fat blends containing phytosterol ester used for 
lowering the cholesterol level disclosed in U.S. Patent No. 5,502,045 were 
produced to show that fat soluble sitostanol esters could be added to fat blends to 
be used in the production of margarines in amounts up to 20% of the total fat 

20 blend. The surprising physical properties of phytosterol esters enabling the fully 
or partly replacement of the nutritionally undesired triglyceride hardstock were 
not evident at the time of the invention described in U.S. Patent No. 5,502,045. 
The sitostanol ester was added to the existing fat blend and thereby it diluted 
both the liquid oil part and the hardstock of the fat blend. The surprising physical 

25 properties of phytosterol fatty acid esters contemplated in the present 
specification enabling substantial and even a total replacement of the 
conventional hardstock was not obvious from the U.S. Patent No. 5,502,045. 

For the teachings of the present invention, a preferred method of preparing sterol 
30 and stanol fatty acid esters is described in U.S. Patent No. 5,502,045. This 
method has the advantage over prior preparations in that these prior processes 
utilize reagents which cannot be accepted in the manufacture of products 
intended to be used as nutrients in foods. The use of toxic reagents such as 
thionyl chloride or anhydride derivatives of fatty acids is common in these 
35 earlier processes. The preferred manufacturing procedure relies on the 
interesterification process used widely by the edible fat and oil industry. This 
procedure uses no other substances than the free stanol, a fatty acid ester or a 
fatty acid ester mixture and an interesterification catalyst such as sodium 
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ethylate. One important feature of the method is that the fatty acid ester is used 
in excess and functions as a solvent, solubilizing the stanol under the conditions 
used (vacuum 5-15 mmHg). The reaction gives a mixture of fatty acid esters and 
stanol fatty acid esters. The stanol fatty acid ester can easily be concentrated into 
5 almost pure stanol fatty acid esters by vacuum distillation, which removes the 
excess of the fatty acid esters. Alternatively, the blend can be added as such to 
the final fat blend, followed by a deodorizing step. 

Stanol s are found in small amounts in nature in such products as wheat, rye, corn 
10 and triticale. They can also easily be produced by hydrogenation of natural sterol 
mixtures such as vegetable oil-based sterol mixtures or commercially available 
wood sterols. The plant sterols thus obtained can be converted into stanols by 
well known hydrogenation techniques such as those based on the use of a Pd/C 
catalyst in organic solvents. A wide variety of palladium catalysts and solvents, 
15 known to those skilled in the art, can be used to carry out the hydrogenation. It is 
obvious for those skilled in the art that sterols or stanols or their blends of other 
orgins can be used to produce phytosterol esters according to the present 
invention. 

20 Examples of suitable phytosterols useful in the teaching of the present invention 
are sitosterol, campesterol, brassicasterol, 22,23-dihydrobrassicasterol and 
stigmasterol. Preferably, these are hydrogenated to form the corresponding 
saturated compounds, sitostanol, campestanol, 24(3-methyl cholestanol, etc. 

25 The fatty acids and fatty acid esters useful in the present invention are selected 
from the group consisting of saturated straight chain fatty acids, saturated 
branched chain fatty acids and unsaturated fatty acids. The carbon chain length 
of the fatty acid useful in the present invention is typically between 2 and 24. 
However, preferably, the fatty acid or blends of fatty acid useful in the present 

30 invention are selected so that the melting point, texture and other sensory 
characteristics of the sterol fatty acid ester, the stanol fatty acid ester or their 
blends closely replicates the corresponding properties of the hardstock that is 
being replaced. Particularly suitable in the present invention are fatty acids 
having an average carbon chain length between 12 and 24, more specifically 

35 between about 16 and 20, and preferably about 18. 

The following examples are presented in order to gain a fuller understanding of 
the present invention and the practice thereof. 
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Example 1 

Hydrogenation of Sterol Mixtures 

A commercially available plant sterol mixture obtained from vegetable oil 
5 distillate (composition: campesterol + 22,23-dihydrobrassicasterol 26.7%, 
campestanol 1.7%, stigmasterol 18.4%, sitosterol 49.1% and sitostanol 2.9%) 
was hydrogenated in a pilot scale reactor (25 liter). Twenty-six grams of a 
fibrous Pd catalyst (Smop-20; Pd content 10 weight-%, Smoptech, Turku, 
Finland), 26 g distilled water for the activation of the catalyst and 11.7 kg 
10 propanol were fed into the reactor. The reactor was flushed with nitrogen and the 
activation of the catalyst was carried out under hydrogen gas at a pressure of 1 
bar and at a temperature of 65 °C for 30 minutes. After the activation, the blend C) 
was cooled to 40 °C after which 1 .3 kg of the sterol mixture was added. 

15 The propanol plant sterol mixture was heated under nitrogen atmosphere to 
65 °C after which nitrogen was displaced by hydrogen. After that, a thorough 
flushing with hydrogen was done. The hydrogenation reaction was carried out at • 
a hydrogen pressure of 1 bar. The normal conversion time is about 120 minutes. .? 
The conversion can easily be monitored by taking aliquots, which are analyzed 

20 by HPLC. > 

The hydrogen pressure was dropped and the reactor was flushed with nitrogen. 
The fibrous catalyst was filtered off with nitrogen pressure. The propanol stanol 
blend obtained was left to crystallize overnight at 10 °C after which the stanol r ^ 



25 crystals were vacuum filtered and the cake was washed with 0.5 kg cold 
propanol. The obtained vegetable oil stanol mixture was dried at 60 °C in a 
vacuum cupboard. The yield was 75% and the composition of the obtained 
stanol mixture was as follows according to capillary GC analysis: campesterol 
0.2%, campestanol 28.9%, stigmasterol 0.1%, sitosterol 0.2%, sitostanol 70.1%. 

30 It should be noted that brassicasterol and 22,23-dihydrobrassicasterol is 
hydrogenated into 24p-methyl cholestanol, an epimer of campestanol, but since 
these appear in the same peak with ordinary capillary gas chromatographic 
procedures which is unable to separate according to chirality, it is usually 
calculated as campestanol. 
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Preparation of Stanol Fatty Acid Esters 

A stanol fatty acid ester mixture was prepared on a pilot scale. Six kg of the 
vegetable oil stanol obtained by combining several batches obtained by the 
5 hydrogenating procedure given previously was dried overnight at 60 °C and 
esterified with an 8.6 kg low erucic acid rapeseed oil methyl ester mixture. The 
composition of the stanol blends used was as follows: campesterol 0.4%, 
campestanol (+ 24p-methyl cholestanol) 29.7%, stigmasterol 0.1%, sitosterol 
0.4% and sitostanol 68.0%. The stanol content of the blend was 98.2%. The 
10 esterification was carried out as follows: 

The mixture of the vegetable oil stanols and low erucic rapeseed oil fatty acid 
methyl ester was heated in a reactor vessel at 90 to 120 °C under a vacuum of 5- 
15 mmHg. After drying for 1 hour, 21 g sodium ethylate was added and the 

15 reaction was continued for about 2 hours. The catalyst was destroyed by the 
addition of 30% water (by weight) at 90 °C. After phase separation, the water 
phase was removed and a second washing was carried out. After the separation 
of the water phase, the oily phase was vacuum dried at 95 °C with a stirring 
effect of 200 rpm. The stanol fatty acid mixture was lightly bleached and 

20 deodorized for 20 minutes at 30 mmHg and a temperature of 110 °C with 1.0% 
of bleaching earth (Tonsil Optimum FF, Siidchemie, Germany) under a stirring 
effect of 200 rpm. The bleaching earth was filtered off and a tasteless stanol fatty 
acid ester was obtained for further use in different food manufacturing processes 
by conventional deodorizing techniques. Alternatively, the stanol fatty acid ester- 

25 fatty acid ester mixture can be added to the final fat blend prior to the 
deodorization of the final fat blend. Yet another alternative is to remove the 
excess of methyl esters by vacuum distillation before use. 

The conversion of the esterification process is normally higher than 99% 
30 measured by a fast HPLC method and the yield is about 95%. 

Melting Curves of Stanol Fatty Acid Esters 

Figur 1 shows melting curves for two stanol esters prepared by esterification of 
35 wood stanol and vegetable oil stanol according to the procedure described above. 
The esters were prepared by interesterification of each stanol with low erucic 
acid rapeseed oil having a fatty acid composition between C14 and C24 with 
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about 90% in the range of C18:l-> CI 8:3. The composition in weight 
percentages of the stanol esters are as follows: 

Wood stanol ester Vegetable oil stanol ester 

Campesterol (i) 0.8 0.8 

Campestanol(2) 8.5 30.0 

Sitosterol 4.8 1.8 

Sitostanol 85.7 67.0 

Others 0.1 0.4 

(1) Icluding campesterol and 22,23 -dihydrobrassicasterol 

(2) Icluding campestanol and its epimer 24-methyl cholestanol derived from 
the saturation of brassicasterol and 22,23-dihydrobrassicasterol. 

15 The melting curves obtained by Differential Scanning Calorimetry (DSC) are 
seen in Figure 1 . The melting curve is obtained after melting the sample (about 8 

mg) at 75 °C for 10 minutes after which the sample is crystallized by cooling at 

10 °C/minute to -50 °C, where the sample is kept for five minutes. The melting 
curve is obtained by heating by 10 °C/minute to 70 °C. As seen in Figure I, both 

20 stanol esters melt very rapidly in the range of 35 °C with the major peak of wood 
stanol ester (curve A) fully melted at about 36 °C and the major peak of 
vegetable based stanol ester (curve B) fully melted at about 39 °C. The very 
steep melting curve is very desirable for good melting properties, especially the 
melting in mouth of the final product. (J 

25 

Example 2 

Stanol Fatty Acid Esters as Texturizing Agents 

Different fatty acid compositions were used for esterification of wood or 
30 vegetable oil stanol. 

1) Wood stanol ester with fatty acids derived from rapeseed oil 

2) Vegetable oli stanol ester with fatty acids derived from rapeseed oil 

3) Wood stanol ester with fatty acids derived from soybean oil 

35 4) Wood stanol ester with fatty acids derived from a rapeseed oil-palm oil 
blend (85:15) 
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5) Wood stanol ester with fatty acids derived from a rapeseed oil-palm oil 
blend (70:30) 

6) Wood stanol ester with fatty acids derived from butter oil 

5 The solid fat content (percent of fat) of each ester which is a solid at various 
temperatures, was determined by conventional NMR technique using an ordinary 
serial tempering method, and is shown, in Table I. 

Table I 

10 



Texturizing agent 


10 °C 


20 °C 


30 °C 


35 °C 


40 °C 


45 °C 


1 


84.1 


70.4 


26.6 


7.0 


4.6 


2.5 


2 


82.3 


70.4 


34.9 


9.4 


5.2 


2.6 


3 


74.3 


52.8 


35.3 


26.3 


21.7 


17.9 


4 


90.6 


85.0 


60.2 


I 31.6 


22.7 


17.4 


5 


88.1 


82.0 


64.3 


49.5 


38.0 


29.8 


6 


83.0 


75.6 


66.8 


64.9 


62.4 


55.2 



Wood stanol esters and vegetable oil stanol esters are useful in the teachings of 
the present invention if they have a suitable melting profile and have other 
properties which contribute favorably to the texture and other sensory attributes 

15 of the fat blend. Thus, esters prepared by the esterification of stanols with fatty 
acids such as fatty acids from sunflower oil, corn oil soybean oil, butter oil 
rapeseed oil as well as blends of vegetable oils and vegetable fats have been 
found to give a melting profile allowing these to be blended with liquid fat 
blends as a replacement for most or all of the saturated or /raw-unsaturated fats 

20 in the fat blend. 

Example 3 

Sterol Esters as Texturizing Agents 

25 Although the invention is particularly beneficial when using stanol fatty acid 
esters with or without minor amounts of sterol fatty acid esters, it can likewise be 
practiced using sterol fatty acid esters which have been blended to provide a 
solid fat content similar to the hardstock being replaced. The following blends of 
sterol esters are examples that can be used as texturizing agents. 

30 



WO 98/19556 



PCT/FI97/00669 ' 



18 



Blends of Sterol Esters 

1. Wood sterol ester with rapeseed fatty acids 90%, wood sterol ester with 
palm oil fatty acids 10% 

5 2. Wood sterol ester with rapeseed fatty acids 80%, wood sterol ester with 
palm oil fatty acids 20% 

3. Wood sterol ester with rapeseed fatty acids 70%, wood sterol ester with 
palm oil fatty acids 30% 



4. Wood sterol ester with rapeseed oil fatty acids 80%, wood sterol ester with 
palm oil fatty acids 10%, wood sterol ester with coconut fatty acids 10% 

5. Wood sterol ester with rapeseed oil fatty acids 90% r wood sterol ester with 



6. Wood sterol ester with rapeseed oil fatty acids 80%, wood sterol ester with - 
coconut fatty acids 20% 

20 7. Wood sterol ester with rapeseed oil fatty acids 70%, wood sterol ester with 
coconut fatty acids 30% 

8. Vegetable oil sterol esters with rapeseed oil fatty acids 85%, vegetable oil 
sterol esters with palm oil fatty acids 15% 



10 




15 



coconut fatty acids 10% 




25 



In blends 1-7, the sterol composition (weight-%) as obtained by a routine gas 
liquid chromatographic method is as follows: 



Campesterol 
30 Campestanol 



7.8% 
1.2% 
0.5% 
77.3% 
13.0% 



Stigmasterol 
Sitosterol 



Sitostanol 
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In blend 8 the sterol composition is: 



Brassicasterol 2.8% 

Campesterol 28.2% 

Stigmasterol 16.5% 

Sitosterol 49.7% 

Other unsaturated sterols 2.8% 



The solid fat content of the sterol ester blends at various temperatures is shown 
in Table II. 



Table II 



Sterol Blend 


10 °C 


20 °C 


30 °C 


35 °C 


40 °C 


45 °C 


1 


63.0 


24.9 


12.1 


9.0 


7.0 


4.7 


2 


68.1 


33.2 


19.7 


16.0 


12.8 


10.1 


3 


71.1 


41.3 


26.6 


22.2 


18.6 


15.8 


4 


71.1 


25.7 


13.5 


10.2 


7.4 


5.3 


5 


69.4 


15.5 


6.1 


3.7 


1.7 


0.0 


6 


69.3 


35.9 


8.3 


4.7 


1.8 


0.0 


7 


69.7 


50.3 


15.1 


10.9 


6.2 


2.1 


8 


69.7 


33.8 


18.5 


14.5 


11.2 


8.6 



The data in Table II clearly shows that by optimizing the fatty acid composition 
of the wood and vegetable oil sterol fatty acid esters, the melting characteristics 
of the blends make them suitable as replacements for components in the 
hardstock rich in saturated and /rans-unsaturated fatty acids to impart texture and 
other sensory properties to the foods. Although these sterol esters contain small 
amounts of stanol esters it is obvious that sterol ester blends based entirely on 
unsaturated sterols, after proper optimizing of the fatty acid composition, also 
will obtain desirable melting characteristics making them suitable for use as 
texturizing agents. 
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Example 4 

Texturizing Agents with Fatty Acid Part Derived from Rapeseed Oil 

The following data shows that sterol fatty acid esters can be used as a minor 
component of a blend with stanol fatty acid esters. The sterol or stanol esters are 
prepared with fatty acids derived from low eracic acid rapeseed oil. The blend is 
useful as a substitute for hardstock in fat-containing margarines, cheeses, spreads 
and the like. The following phytosterol esters and hardstocks were prepared and 
tested to determine their melting profile: 

Sterol and Stanol Fatty Acid Esters or Their Blends 

1 . Wood stanol ester 

2. Vegetable oil stanol ester 

3. Wood sterol ester 

4. Vegetable oil sterol ester 

5. Vegetable oil sterol ester 15%, vegetable oil stanol ester 85% 

6. Vegetable oil sterol ester 25%, vegetable oil stanol ester 75% 

7. Wood sterol ester 15%, wood stanol ester 85% 

8. Wood sterol ester 25%, wood stanol ester 75% 

9. Partially hydrogenated soybean oil (dropping point 42 °C) 

10. Partially hydrogenated rapeseed oil/palm oil blend (dropping point 42 °C) 

1 1 . Palm stearine (dropping point « 49 °C) 

12. Palm stearine/coconut oil blend, interesterified (dropping point 42 °C) 

These blends were analyzed using the technique for analyzing the solid fat 
content as described in Example 2, with the results outlined in the following 
table: 
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Table III 



Sterol blend 


10 °C 


20 °C 


30 °C 


35 °C 


40 °C 


45 °C 


1 


84.1 


70.4 


26.6 


7.0 


4.6 


2.5 


2 


82.3 


70.2 


34.9 


9.4 


5.2 


2.6 


3 


25.5 


5.4 


1.9 


0.7 


0.5 


0.3 


4 


40.4 


11.6 


3.5 


1.7 


1.1 


0.3 


5 


76.6 


60.8 


20.5 


6.8 


3.9 


2.4 


6 


73.4 


55.7 


13.5 


6.3 


3.2 


1.7 


7 


72.7 


56.0 


13.7 


5.5 


3.5 


2.5 


8 


68.7 


49.3 


9.0 


5.3 


3.2 


1.9 


9* 


nd** 


68-72 


38-42 


18-22 


5-9 


<1 


10* 


nd** 


50-54 


20-24 


7-11 


<1.5 


0 


11* 


nd** 


51-56 


26-31 


17-21 


11-16 


6-10 


12* 


68-72 


47-51 


24-26 


14-16 


5-7 


<4 



* For comparison components of hardstock conventionally used in the 
commercial production of fat blends. 



** 



not determined 



The results clearly show that the stanol esters and blends of the stanol esters witli 
up to 30% of sterol esters have solid fat content values that are in the same range 

10 as the fat values of the highly saturated and/or /ram-fatty acid containing 
components prior used in the hardstock of commercial fat blends. The 100% 
wood and vegetable oil sterol esters (3 and 4) have too low a melting profile to 
be used as a replacement for the hardstock without at least a partial loss of 
. sensory characteristics. However, by optimizing the fatty acid composition of 

15 blends 3 and 4 sterol fatty acid esters with desirable physical properties can be 
obtained as shown in Table II blend 8. 



20 



Example 5 

Fat Blends Containing Texturizing Compositions 

Several fat blends based on various weight ratios of wood stanol ester and 
rapeseed oik with and without hardstock, were prepared. The various ratios are 
shown below. 
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Fat blend 1 : Wood stand ester 35%, rapeseed oil (LEAR) 65% 
Fat blend 2: Wood stanol ester 30%, rapeseed oil 70% 
Fat blend 3 : Wood stanol ester 25%, rapeseed oil 75% 
Fat blend 4: Wood stanol ester 35%, rapeseed oil 62%, trans free hardstock* 
5 3% 

Fat blend 5: Wood stanol ester 29%, rapeseed oil 66%, trans free hardstock 5% 
Fat blend 6: Wood stanol ester 29%, rapeseed oil 60%, trans free hardstock 
11% 

Fat blend 7: Wood stanol ester 29%, rapeseed oil 57%, trans free hardstock 
10 14% 

Fat blend 8: Wood stanol ester 29%, rapeseed oil 54%, trans free hardstock 
17% 

Fat blend 9: Wood stanol ester 25%, rapeseed oil 60%, trans free hardstock 
15% 

15 Fat blend 10: Wood stanol ester 20%, rapeseed oil 60%, trans free hardstock 
20% 

Fat blend 11: Wood stanol ester 16%, rapeseed oil 60%, trans free hardstock 
24% 

Fat blend 12: Wood stanol ester 15%, rapeseed oil 63%, trans free hardstock 
20 22% 

* Trans free means a fat blend virtually free from trans fatty acids. 



25 



Using the technique described in Example 2, the solid fat content of each blend, 
at temperatures between 10 °C and 45 °C were measured and the results 
tabulated in Table IV. 
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Table IV 



Tint hlpnH 


10 °c 


20 °C 


30 °C 




40 °c 


4« op 


1 

i 


18 2 


8 5 


1 6 


1 1 
1 . 1 


0 9 


0 1 

U. 1 


2 


1 *T. J 


j . j 


1 3 


1 0 

i .u 


U.J 


0 0 

u.u 




10 6 
i u.u 


2 4 


0 Q 


ft 7 

u. / 


0 Cl 
u.u 


u.u 


4 


1Q 9 


o.u 


1 7 


i i 

i . j 


U.J 


n ^ 

U. J 


J 


U.J 


J.Z 


i 1 

X . 1 


U.H- 




u. 1 


6 


17 5 


6 2 


1 4 


0 2 


0 2 


0 1 

V/. 1 


7 


19.4 


7.5 


1.7 


0.4 


0.2 


0.1 


8 


20.9 


8.4 


2.5 


0.8 


0.3 


0.2 


9 


16.6 


5.6 


2.6 


1.1 


0.5 


0.0 


10 


17.0 


6.4 


3.3 


1.7 


0.2 


0.0 


11 


16.9 


7.5 


3.4 


2.0 


0.4 


0.0 


12 


14.7 


6.3 


3.1 


1.8 


0.6 


0.0 



The solid fat content obtained in fat blends 1 through 12 clearly indicates that 
5 these fat blends can be used in the production of fat-containing products, where 
hard fat is needed for the final structure of the product. Only the fat blend 3 is 
too soft for use in ordinary margarines and spreads. Fat blends 1-3 are highly 
desirable in that the hardstock is replaced entirely by the stanol ester/rapeseed 
oil, whereby all of the absorbable oil is available from the highly unsaturated 
10 liquid rapeseed oil rather than from the much less desirable saturated 
triglycerides of the hardstock. 

It is further contemplated that the present invention can be practiced by blending 
together two or more sterol esters to provide a substituent which can be blended 

15 with liquid vegetable oils rich in unsaturated fatty acid to replace most or all of 
the . saturated or /raw-unsaturated fatty acid in the fat blend. Blends of a wood 
sterol fatty acid containing about 85% sterol as campesterol or sitosterol and the 
remainder being stanol, is reacted with various fatty acids to produce the sterol 
ester. Several of these esters are blended together according to the following 

20 formulations to give products having favorable temperature profiles to serve as 
replacements for the harmful fats in hardstock. 

1. A mixture of 70% to 90% of rapeseed fatty acid ester and 30% to 10% of 
palm oil fatty acid ester of sterol. 
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2. A mixture of 70% to 90% rapeseed oil fatty acid ester and 30% to 1 0% of a 
coconut fatty acid ester of sterol. 

3. A mixture of 80% rapeseed oil fatty acid ester, 10% palm oil fatty acid 
ester and 10% coconut fatty acid ester of sterol. 

•5 

Example 6 

Production of a 60% Margarine with Stanol Ester 

A 60% margarine was produced with a fat blend comprising 35% by weight of 
10 vegetable oil stanol fatty acid ester with fatty acids derived from rapeseed oil and 
65% rapeseed oil on a Gerstenberg & Agger 3 x 57 pilot scale perfector. The fat 
blend was obtained by the blending of a bleached and deodorized stanol fatty 
acid ester and conventionally purified rapeseed oil. The capacity used was 60 
kg/h. The stanol content of the product was targeted to be about 12 g/100 g 
15 product, which would provide a daily intake of about 2.4 g stands at usage level 
of 20 g margarine/day. The product was produced according to the following 
recipe: 



Fat blend including the vegetable oil stanol fatty acid esters 60% 

20 Water 29% 

Salt 0.5% 

Emulsifiers } 

Sodium bicarbonate and citric acid as pH-regulating agents } 0.5% 

P-carotene as coloring agent } total 

25 Flavors } 

The obtained margarine was packed into 250 g polypropene tubs, which were 
sealed by an aluminum foil. The taste and texture of the products were equal to 
commercial 60% margarines. No oiling out was seen even during a storage for 
30 three months. The obtained product contains about 48% absorbable fat with a 
fatty acid composition (polyunsaturated fatty acid 34%, monounsaturated fatty 
acid 59.2%, and saturated fatty acid 6.8%) close to that of liquid rapeseed oil. 
The fatty acid composition of the product was as follows: 
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Polyunsaturated fatty acids 15.1 g/1 00 g product 

Monounsaturated fatty acids 26.9 g/1 00 g product 

Saturated fatty acids 3.1 g/1 00 g product 

Trans fatty acids 0.3 g/1 00 g product 

5 

Example 7 

Production of a 40% Fat Spread with Stanol Ester 

The composition of the fat blend used was as follows: wood stanol fatty acid 
10 esters with fatty acids derived from rapeseed oil 33,3 weight-%, rapeseed oil 
59,7 weight-% and an interesterified blend of palm stearine and coconut oil 7%. 
The blend was prepared by blending the melted deodorized wood stanol fatty 
acid ester with rapeseed oil and the hardstock component. The spread was 
produced on a Gerstenberg & Agger 3 x 57 pilot scale perfector. The capacity 
15 used was 45 kg/h. The product was produced according to the following recipe: 



Fat blend including the stanol fatty acid esters 40.0% 

Water 56.4% 
Gelatin 2.5% 

20 Salt 0.5% 
Emulsifiers 0.2% 
Potassium sorbate 0.1% 
Butter milk powder 0.25% 
Flavors } 

25 Citric acid as pH-regulating agent } 0.05% 

P-carotene as coloring agent } total 



The obtained spread was packed into 250g polypropene tubs, which were sealed 
by an aluminum foil. The appearance of the product was equal to conventional 
30 40% spreads. The taste of the obtained product was good with a fast melt down 
in the mouth. No loose water or oiling out was observed and the spreadability 
was good. 

The product contains about 32% of absorbable fat with the following fatty acid 
35 composition: 
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Polyunsaturated fatty acids 9 .2 g/ 1 00 g product 

Monounsaturated fatty acids 1 7.4 g/1 00 g product 

Saturated fatty acids 3.6 g/1 00 g product 

Trans fatty acids 0.2 g/1 00 g product 

5 

Example 8 

Production of a Spreadable Cheese with Stanol Ester 

The composition of the fat blend used was as follows: wood stanol fatty acid 
10 esters with fatty acids derived from rapeseed oil 33,3 weight-%, rapeseed oil 
59,7 weight-%, and an interesterified blend of palm stearine and coconut oil 7%. 
The blend was prepared by blending the melted deodorized wood stanol fatty (*) 
acid ester with rapeseed oil and the hardstock component. 

15 The spreadable cheese was produced in a Stephan mixer with a batch capacity of 
25 kg. The product was produced according to the following recipe: 

Curd 55.2% 

Fat blend including the stanol fatty acid esters 25.4% 

20 Condensate 13.2% 

Stabilizer 1.0% 

Milk proteins 2.6% 

Salt 0.7% 

Potassium sorbate 0.1% 

25 Garlic flavor preparation 1.8% ^ 

Lactic acid as pH-regulating agent } 0.05% 

Flavor } total 

The ingredients were mixed at room temperature in the Stephan mixer for about 
30 1 minute, after which the mixture was heated by direct steam injection (0.8 bar) 
to 60 °C and was mixed for 1 minute. The temperature was increased to 72 °C 
and mixed for 1 minute. The obtained product was packed hot into 100 g 
polypropene tubs, which were sealed by an aluminum foil. 



35 



The taste of the product is similar to a product produced with a conventional fat 
blend. The fat content of the product is 26%, the absorbable fat content is 21% 
and the fatty acid composition is as follows: 
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Polyunsaturated fatty acids 
Monounsaturated fatly acids 
Saturated fatty acids 
Trans fatty acids 



6.0 g/lOOg product 
11.4 g/lOOg product 
2.6 g/lOOg product 
0.1 g/lOOg product 



5 



10 



15 



20 



25 



30 



Example 9 

Production of a 50% Fat Spread with Stanol Ester 

The composition of the fat blend used was as follows: wood stanol fatty acid 
esters with fatty acids derived from rapeseed oil 30 weigh t-%, rapeseed oil 58.5 
weight-%, and an interesterified blend of palm stearine and coconut oil 1 1.5%. 
The blend was prepared by mixing the melted deodorized wood stanol fatty acid 
ester with rapeseed oil and the hardstock component. The spread was produced 
on a Gerstenberg & Agger 3 x 57 pilot scale perfector, with a capacity of 45 
kg/h. The product was produced according to the following recipe: 

Fat blend including the stanol fatty acid esters 50.0% 

Water 49.0% 

Salt 0.5% 

Emulsifiers 0.4% 

Flavors } 

Potassium sorbate } 0.05% 

Sodium bicarbonate and citric acid as pH-regulating agent } total 

(3 -carotene as coloring agent } 

The obtained spread was packed into 250 g polypropene tubs, which were sealed 
by an aluminum foil. The appearance of the product was equal to conventional 
50% spreads. No loose water or oiling out was observed and the spreadability 
was good. The taste was similar to a commercial product without stanol esters 
and mouthfeel was good. 

The product contains about 41% of absorbable fat with the following fatty acid 
composition: 

Polyunsaturated fatty acids 10,0 g/ 100 g product 

Monounsaturated fatty acids 22.6 g/100 g product 

Saturated fatty acids 6.0 g/100 g product 

Trans fatty acids 0.3 g/100 g product 
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Example 10 

Production of a 40% Fat Spread with a High Level of Dietary Fiber and with 
Stanol Ester as Texturizing Agent 

The fat blend used was prepared by blending 38 weight-% of a melted 
deodorized wood stanol fatty acid ester with fatty acids derived from rapeseed 
oil and 62% liquid rapeseed oil. The spread was produced on a Gerstenberg & 
Agger 3 x 57 pilot scale perfector. The capacity used was 45 kg/h. The stanol 
content of the product was targeted to be about 8.5 g/100 g product, which 
would provide a daily intake of about 2.1 g stands at a usage level of 25 g 
spread/day. The product was produced according to the following recipe: 



Fat blend including the stanol fatty acid esters 40.0% 

Water 54.0% 

Raftline HP® (oligofructose*) 5.0% 

Salt 0.5% 

Emulsifiers 0.3% 
Flavors j 
Potassium sorbate } 0.05% 

Citric acid as pH-regulating agent } total 

fi-carotene as coloring agent } 



* Food ingredient of Orafti s.a. Belgium 

The obtained spread was packed into 250 g polypropene tubs, which were sealed 
by an aluminum foil. The appearance of the product was equal to conventional 
margarines, but the surface was glossy, which is usual in low fat spreads. No 
loose water or oiling out was observed and the hardness was similar to 
commercial 40% spreads. The spreadability was excellent and no water appeared 
on spreading. The mouthfeel was moderate most probably due to the high 
content of fiber in the product. 

The product contains about 31% of absorbable fat with the following fatty acid 
composition: 
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Polyunsaturated fatty acids 
Monounsaturated fatty acids 
Saturated fatty acids 
Trans fatty acids 



9.8 g/lOOg product 
17.4 g/lOOg product 
2.0 g/lOOg product 
0.2 g/lOOg product 



5 



Summary of the Benefits of Fat Blends according to the Invention 

It is obvious from a reading of the foregoing discussion that the present invention 
yields one or more distinct advantages over the use of fatty components rich in 

10 saturated or /rara-unsaturated fatty acids. In the first place, the substitution of a 
portion of the harmful fatty acids with unsaturated absorbable fatty acid esters of 
stanols and sterols blended with liquid vegetable oils rich in unsaturated fatty 
acids provides a definite nutritional advantage to the user. Furthermore, less than 
40% comprises absorbable fatty acids while the sterol is unabsorbed. and thus 

15 contributing no calories to the diet. Further, it is noted that the sterol or stanol 
esters serve to block the absorption of both biliary and endogenic cholesterol into 
the blood serum. Yet another advantage is that the absorbable fat in the 
texturizing composition can comprise a high percentage of unsaturated fatty 
acids and a low percentage of harmful saturated and trans fatty acids. Where the 

20 entire hardstock is replaced by the texturizing agent the highest reduction in 
absorbable fat is achieved resulting in a marked decrease of the harmful saturated 
and fraw-unsaturated fatty acids with an improved fatty acid composition high 
in desirable unsaturated fatty acids. 



25 To clarify the different advantages attained by the present invention 
compositions of prior art fat blends and fat blends according to the invention are 
summarized in Table V. 
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Table V. The composition of fat blends and the amount of fatty acids derived 
from liquid vegetable oils (in weight-%) and the calculated ratio of texturizing 
agent per texturizing composition. 





Liquid oil 
component 


Conventional 
hardstock 


Sitostanol 
ester or other 
texturizing 
agent 


Fatty acids 
derived from 

liquid 
vegetable oils 


Texturizing 

agent / 
texturizing 
composition 


Conventional 
fat blend for 
margarine 


60 


40 


- 


57.0 


0 


US 5.502.045 


48 


32 


20 


53.6 


0.38 


Present 
invention 
example 5 


65 


- 


•35 


75.8 


1 




70 


- 


30 


78.5 


J 




75 


- 


25 


81.2 


1 




62 


3 


35 


72.9 


0.92 




66 


5 


29 


74.3 


0.85 




60 


11 


29 


68.6 


0.72 




J I 


1 A 


29 


65.8 


0.67 




54 


17 


29 


62.9 


0.63 




60 


15 


25 


67.0 


0.62 




60 


20 


20 


65.0 


0.50 




60 


24 


16 


63.4 


0.40 




63 


22 


15 


65.8 


0.40 


Example 6 


65 




35 


75.8 


1 


Example 7 


60 


7 


33 


70.2 


0.82 


Example 8 


59.7 


7 


33.3 


70.0 


0.72 


Example 9 


58.5 


11.5 


30 


67.6 


0.72 


Example 10 


62 




38 


74.1 


I 



From the data shown in Table V it is obvious that the amount of conventional 
hardstock is substantially reduced in blends according to the invention. The 
amount of liquid oil can be kept at about the same level or even be increased in 
relation to amounts in conventional fat blends. When comparing to the prior U.S. 
Patent No. 5,502,045 the difference in both the amount of liquid oil and 
conventional hardstock is significant. It is also obvious that the fat blend 
disclosed in the prior U.S. Patent has a virtually unchanged composition of fatty 
acids compered to the conventional fat blend, whereas the fat blends according 
to the invention show more nutritionally desirable values. 
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All the above mentioned advantages can be achieved by using the texturizing 
compositions disclosed in the present specification without loss of texture of the 
fat blend or of food products containing the fat blend. 
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Claims 

1. A texturizing composition comprising a texturizing agent and optionally a 
hardstock, the texturizing composition having substantially the same physical 

5 properties as hardstocks, characterized in that the texturizing agent comprises one 
or more sterol fatty acid esters, one or more stanol fatty acid esters or their mixtures. 

i 
ft 

2. The texturizing composition according to claim 1, characterized in that it * 
comprises at least 40%, preferably at least 50% of the texturizing agent. 

10 \ 

3. The texturizing composition according to claim 1 or 2, characterized in that it f 
comprises at least 60%, preferably at least 70% of the texturizing agent. (p) \ 

4. The texturizing composition according to any one of claims 1-3, char- 

15 acterized in that it comprises a minor portion of hardstock. \ 

5. The texturizing composition . according to any one of claims 1-4, char- 
acterized in that it comprises substantially only texturizing agent. 

20 6. The texturizing composition according to any one of claims 1-5, char- 
acterized in that the texturizing agent has been prepared by esterification of a 
stanol, a sterol or their mixtures with a fatty acid or a fatty acid blend derivable 
from edible oils, fats or their mixtures. 

25 7. The texturizing composition according to any one of claims 1-6, char- 
acterized in that the texturizing agent has been prepared by esterification of a 
stanol, a sterol or their mixtures, which are wood based or vegetable oil based or 
both. 

30 8. The texturizing composition according to any one of claims 1-7, char- 
acterized in that the fatty acid part of the texturizing agent is saturated or 
unsaturated and has a carbon chain between C-4 and C-24, preferably between 
about C- 1 6 and about C-20. 

35 9. The texturizing composition according to any one of claims 1-8, char- 
acterized in that the texturizing agent has a crystalline structure at room 
temperature and a melting point substantially similar to hardstocks, preferably in the 
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range of about 37 °C to about 40 °C as measured by differential scanning 
calorimetry after a directed crystallization. 

10. The texturizing composition according to any one of claims 1-9, char- 
5 acterized in that the texturizing agent comprises primarily at least one stanol fatty 

acid ester. 

11. The texturizing composition according to any one of claims 1-10, char- 
acterized in that the texturizing agent comprises a mixture of at least one sterol fatty 

10 acid ester and at least one stanol fatty acid ester, the texturizing agent comprising up 
to 30% by weight of sterol fatty acid esters and at least 70% by weight of stanol 
) fatty acid esters, the fatty acid part of the stanol and sterol fatty acid esters being 

derivable from liquid vegetable oils such as rapeseed oil. sunflower oil soybean oil. 
corn oil or mixtures of at least two vegetable oils. 

15 

12. The texturizing composition according to any one of claims 1-11, char- 
acterized in that the texturizing agent comprises a mixture of at least one stanol 
fatty acid ester, the fatty acid part of the stanol fatty acid ester being derivable from 
liquid vegetable oils such as rapeseed oil, sunflower oil, soybean oil, corn oil or 

20 mixtures of at least two vegetable oils. 

13. The texturizing composition according to any one of claims 1-12, char- 
acterized in that the texturizing agent comprises a mixture of at least one sterol fatty 
acid ester and at least one stanol fatty acid ester, the fatty acid part of the stanol and 

25 sterol fatty acid esters being derivable from blends of liquid vegetable oils and hard 
fats or fat blends. 

14. The texturizing composition according to any one of claims 1-13, char- 
acterized in that the texturizing agent comprises a mixture of at least one sterol fatty 

30 acid ester, the fatty acid part of the sterol fatty acid ester being derivable from a 
fatty acid blend obtainable from a liquid vegetable oil or blends of liquid vegetable 
oils and vegetable fats such as coconut oil, palm oil or mixtures thereof. . 

15. The texturizing composition according to any one of claims 1-9 and 12-14, 
35 characterized in that the texturizing agent comprises up to 100% of at least one 

sterol fatty acid ester. 
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16. A fat blend comprising a liquid oil component and a texturizing composition 
as defined in claim 1 . 

17. The fat blend according to claim 16, characterized in that the texturizing 
5 composition comprises at least 40%, preferably at least 50% of the texturizing 

agent. 

18. The fat blend according to claim 16 or 17, characterized in that the 
texturizing agent comprises a mixture of at least one sterol fatty acid ester and at 
least one stanol fatty acid ester, the texturizing agent comprising up to 30% by 

10 weight of sterol fatty acid esters and at least 70% by weight of stanol fatty acid 
esters, the fatty acid part of the stanol and sterol fatty acid esters being derivable 
from liquid vegetable oils such as rapeseed oil, sunflower oil, soybean oil, com oil 
or mixtures of at least two vegetable oils. 

15 19. The fat blend according to any one of claims 16-18, characterized in that it 
comprises only a minor portion of hardstock. 

20. The fat blend according to any one of claims 16-19, characterized in that the 
texturixing composition comprises substantially only texturizing agent. 



20 
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21. The fat blend according to any one of claims 16-20. characterized in that the 
liquid oil component comprises liquid vegetable oils such as rapeseed oil, sunflower 
oil. soybean oil and com oil or mixtures of at least two liquid vegetable oils. 

22. The fat blend according to any one of claims 16-21, characterized in that the 
texturizing agent comprises a mixture of at least one stanol fatty acid ester the fatty 
acid part of the stanol fatty acid ester being derivable from liquid vegetable oils 
such as rapeseed oil, sunflower oil, soybean oil, corn oil or mixtures of at least two 
vegetable oils. 

23. The fat blend according to any one of claims 16-22, characterized in that the 
texturizing composition is as defined in any one of claims 3, 6-10 and 13-15. 



o 



o 
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24. A food product containing a fat blend wherein the fat blend is as defined i 
any one of claims 16-23. 
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25. A process for preserving the texture of a fat containing food product, char- 
acterized by incorporating into the fat blend a texturizing agent comprising one or 
more sterol fatty acid esters, one or more stanol fatty acid esters or mixtures thereof 
as a replacement for at least part of the hardstock in the fat blend. 

5 

26. A process for improving the nutritional and/or health value of a fat containing 
food product, characterized by incorporating into the fat blend a texturizing agent 
comprising one or more sterol fatty acid esters, one or more stanol fatty acid esters 
or mixtures thereof as a replacement for at least part of the hardstock in the fat 

10 blend. 

27. A process for reducing the amount of absorbable fat of a fat containing food 
product, characterized by incorporating into the fat blend a texturizing agent 
comprising one or more sterol fatty acid esters, one or more stanol fatty acid esters 

15 or mixtures thereof as a replacement for at least part of the hardstock in the fat 
blend. 
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